N erve injury is a rare complication of total hip replacement which may be related to the exposure used for the operation. The posterior approach is traditionally associated with injury to the sciatic nerve. We have compared the incidence of nerve injury after primary total hip replacement (THR) using either a posterior or a direct lateral approach.
NERVE INJURY AFTER POSTERIOR AND DIRECT LATERAL APPROACHES FOR HIP REPLACEMENT
A CLINICAL AND ELECTROPHYSIOLOGICAL STUDY ADRIAN E. WEALE, PIERS NEWMAN, IAN T. FERGUSON, GORDON C. BANNISTER From Southmead Hospital, Bristol, England N erve injury is a rare complication of total hip replacement which may be related to the exposure used for the operation. The posterior approach is traditionally associated with injury to the sciatic nerve. We have compared the incidence of nerve injury after primary total hip replacement (THR) using either a posterior or a direct lateral approach.
We studied 42 consecutive patients undergoing primary total hip replacement. The surgeons used a posterior (22 patients) or direct lateral (20 patients) approach in accordance with their normal practice. The obturator, femoral, posterior tibial and common peroneal nerves were assessed clinically and electrophysiologically by electromyography (EMG) and measurement of the velocity of nerve conduction before operation and at four weeks after.
All patients were free from symptoms of nerve injury after operation but five lesions were identified in four patients by the electrophysiological studies; the obturator nerve was involved in two, the femoral in one, the common peroneal in one and the posterior tibial in one. All these injuries occurred using the lateral approach. Clinical assessment alone underestimates the incidence of nerve injury complicating THR. Our study does not confirm the association of nerve injury with the posterior approach which had been described previously.
J Bone Joint Surg [Br] 1996; 78-B:899-902. Received 12 February 1996; Accepted after revision 26 June 1996 Nerve palsy is a rare complication of total hip replacement (THR) and recovery is often incomplete. The clinical incidence is between 0.3% (Johanson et al 1983) and 4% (Wilson and Scales 1973) in primary procedures, but electromyographic (EMG) studies indicate that nerve injury may occur in up to 70% of cases (Weber, Daube and Coventry 1976) . Revision arthroplasty, lengthening of the leg by more than 4 cm (Edwards, Tullos and Noble 1987) , congenital dislocation (Schmalzreid, Amstutz and Dorey 1991) , haemorrhage, the duration of the operation (Johanson et al 1983) , and intrapelvic extrusion of cement (Siliski and Scott 1985) have all been implicated, but the cause of the injury is uncertain in most cases.
The published figures are derived largely from major centres using either the Charnley (1979) transtrochanteric or the posterior approaches (Table I ) which are thus disproportionately represented. Muller (1970) , Ratliff (1984) and Eftekhar (1993) all associated nerve palsy with the posterior approach. Since primary THRs are now most commonly performed without detachment of the trochanter, we wished to compare the incidence of nerve injury after the use of the posterior or the direct lateral approach.
PATIENTS AND METHODS
We performed electrophysiological examination before and after operation in 42 patients undergoing primary THR. All had given their consent and the study had been approved by the Ethical Committee.
No patient had diagnosed or suspected neurological disease or a history of sciatica with neurological signs. The diagnosis, age, gender and weight of the patient were recorded (Table II) .
The posterior gluteal splitting approach (Moore 1957) was used in 22 patients and the direct lateral transgluteal approach (Hardinge 1982) in 20, according to the usual practice of the surgeon. Posterior approach. The patients were positioned in the lateral position. The gluteus maximus was split along the line of its fibres. The conjoined tendons of the external rotators were transfixed with a stay suture and after division at their femoral insertion were retracted to protect the sciatic nerve. The hip was dislocated posteriorly by internal rotation, flexion and adduction.
Direct lateral approach. The patient lay supine. The gluteal fascia and iliotibial band were exposed and divided along the midlateral line. The glutei were split obliquely across the greater trochanter leaving the posterior two-thirds still attached. The incision was carried distally in line with the fibres of vastus lateralis. The tendinous insertions of the glutei and the vastus lateralis were elevated, exposing the anterior capsule. The hip was dislocated anteriorly by external rotation and adduction.
Of the 42 operations, 19 were performed by consultants and 23 by either trainees or staff grade surgeons. There was no significant difference in the proportion of operations done by the grade of surgeon in either the posterior or the direct lateral groups. Intraoperative blood loss, the length of the procedure, radiological evidence of leg lengthening and intrapelvic extrusion of cement were recorded. The function of the femoral, obturator, common peroneal and posterior tibial divisions of the sciatic nerve were assessed clinically by the second author (PN) and electrophysiologically before operation and four to five weeks after. Clinical assessment. Motor power was graded in accordance with the MRC scale (Medical Research Council Memorandum No: 45 1976) . The flexors and extensors of the hip, knee, ankle and toe were specifically tested, as were adduction of the hip and inversion and eversion of the ankle. Abnormalities of sensation over the distribution of the saphenous, common peroneal and posterior tibial nerves were recorded. The knee and ankle reflexes were elicited. Electrophysiological assessment. All patients had EMG by multiple concentric needle puncture of the medial head of gastrocnemius (posterior tibial nerve), the tibialis anterior and the long head of biceps femoris (common peroneal nerve), the vastus lateralis (femoral nerve) and the gracilis (obturator nerve). The diagnosis of denervation was made by the detection of fibrillation potentials in three areas of muscle at least 1 cm apart.
The velocity of motor nerve conduction and the amplitude of the compound action potential were measured in the common peroneal nerve, proximal and distal to the head of the fibula, and in the posterior tibial nerve in the lower leg using surface electrodes. Nerves were stimulated supramaximally at multiple sites along the course of the nerve 900
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RESULTS

Clinical.
The mean blood loss and operating time were less with the posterior approach ( Table II) . Four of the 22 hips replaced by this exposure showed leg lengthening of 1 cm or less, compared with 6 of the 20 using the direct lateral approach. Intrapelvic extrusion of cement was not seen. There were no clinical symptoms or signs of motor or sensory nerve deficit in either group before or after the operation. Electrophysiological tests. No nerve lesions were identified before operation. After THR, five nerve injuries were identified in four patients. There were two injuries to the obturator nerve, one to the femoral, one to the posterior tibial and one to the common peroneal nerves. One patient had injuries to both the obturator and femoral nerves. All the injuries to nerves occurred in patients whose hips had been replaced through a direct lateral approach. Nerve injury was not associated with the grade of the surgeon or the age or weight of the patient.
DISCUSSION
Our study confirms the observation of Weber et al (1976) that clinical examination alone underestimates nerve injury after THR. No injury was seen with the posterior approach but 20% of patients whose hips had been replaced by the direct lateral approach, showed some evidence of nerve injury. Weber et al (1976) found an incidence of 70% in hips replaced through the transtrochanteric approach and Ahlgren, Elmqvist and Ljung (1984) noted abnormality after 8% of operations performed through the posterior approach. The declining incidence with time probably represents the influence of increasing expertise in total hip replacement.
The significance of the reported prevalence of nerve injury is masked, since only severe damage presents as a clinical complication. Nerve injury can vary from transient blocks in conduction to irreversible damage secondary to the mechanical disruption of axons within the endoneural sheath (Wasielewski, Crossett and Rubash 1992) . The criterion used to diagnose nerve injury in our study was the occurrence of fibrillation potentials on EMG: this is absolute proof of discontinuity of the axons (Sunderland 1991) .
The exposure gained by the Charnley transtrochanteric approach involves the use of sturdy self-retaining retractors with which it is possible to exert considerable traction on the soft tissues. Such retractors were used in our series by surgeons approaching the hip through the direct lateral approach, and this, together with retractor placement anteriorly and inferiorly, was probably responsible for the injuries to the femoral and obturator nerves. The posterior route is more anatomical than the direct lateral; less traction is required to gain sufficient access to perform total hip arthroplasty, the operating time is shorter and the blood loss less. We have therefore not been able to confirm the association of nerve injury with the posterior approach which was identified by previous authors.
